Intracellular localization of 7-benzylamino-6-chloro-2-piperazino-4-pyrrolidino-pteridine in membrane structures impeding the inhibition of cytosolic cyclic AMP-specific phosphodiesterase.
7-Benzylamino-6-chloro-2-piperazino-4-pyrrolidino-pteridine (DC-TA-46) is a potent inhibitor of the rolipram-sensitive cAMP-specific phosphodiesterase isoenzyme family PDE4. DC-TA-46 inhibits cAMP-hydrolysis of PDE4 isolated from solid tumors of the human large cell lung tumor xenograft LXFL529 in the nanomolar range (IC(50)=16+/-5nM). Tumor cells, however, are growth inhibited only in the lower micromolar range as shown for the human large cell lung carcinoma cell line LXFL529L. To investigate reasons for the discrepancy between IC(50) values for target inhibition and inhibition of cell growth, uptake, subcellular distribution and elimination of the compound were measured. DC-TA-46 was rapidly taken up by the cells, predominantly localized in intracellular membranes. Elimination was slow, with 70% of the compound still persisting in the membranes 50hr after withdrawal. Confocal laser scanning microscopy showed a clear colocalization with a fluorescent marker for the endoplasmatic reticulum (ER). As a result of the subcellular localization, the membrane-bound PDE activity of LXFL529L cells was effectively inhibited by DC-TA-46 (IC(50)=0.06+/-0.02 microM). In contrast, inhibition of the cytosolic PDE activity was only achieved at concentrations >1 microM (IC(50)=2.0+/-0.5 microM), in the concentration range where also growth inhibition was observed. Thus, the inhibition of the intracellular PDE activity in the different cellular compartments appears to represent an important parameter for the evaluation of the inhibitory properties at least of this class of compounds.